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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
polymer having narrow molecular weight distribution and 
capable of exhibiting excellent mechanical 
characteristics, processability and abrasion resistance 
by polymerizing a conjugated diene-based compound by 
using a catalyst system in which specific components are 
combined. 

SOLUTION: (A) A conjugated diene-based compound is 
polymerized by using (B) a catalyst consisting 
essentially of (i) a rare earth element-containing 



compound having 57-71 atomic number of the periodic 
table or a reaction compound of these compounds with a 
Lewis base, (ii) alumoxane, (iii) an organoaluminum 
compound of the formula AIR 1 R 2 R 3 (R 1 to R 2 are each a 
1-1 OC hydrocarbon group or H; R 3 is a 1-1 OC 
hydrocarbon group) and (iv) a silicon halide compound 
and/or a halogenated organosilicon compound to provide 
the objective conjugated diene-based polymer. The active 
terminal of the resultant polymer is successively 
reacted (or modified) with a specific compound to form 
the objective polymer in which molecular weight of the 
polymer is Increased or polymer chain is branched. 
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R* ■ M' X«., , M' X, *&ttM' X, 

• • • (III) 

R 4 »3i)^l~2 0Cpl)aWK : f-«:*t/llMfc* 
*fc«U>^ ' X&WtfyHfr- ntt0~3©$g& 

T'&So ) 

_hgB5£ (III)*, M' tfxXB&Gm&Ktt* (e) fife 

LTtt, wl« h U 7 x.-)\,7.X>; u y K, h y ^ 
^;i/*x* a y K, h y -f v rfu \Z)\,7.xv a y f, h 
y s\*ci/ji*x>7 □ y f, h v*>?i-)\,xxi> d y f, 
j;7x^x^ni) F, y^^xs^nu K, 
v**&w*x*>9 d y f, &*9*fr7>xt?9 u y 
F, 7iz^x'h y * d y k, -f^^xx h y * □ y 

F, Jr9?-Ji>xX hV9u y F, E&4bxX&£*W 
[003 7] *fe, ±iB5£ (in)*, M'" jWr-fjWK? 

(e) ^ilLTli, W^.tfh'J7i-;i/ 

;i/^aai/^x hy^^ous^x hy>^;i/ 



(7) «Bfl¥ll- 3 5 6 3 3 

12 

5*0 DBS/92/, ^i'f^J'DD^X i>':/^;i/ 
^DDi/5>, ^^;i/^^OD«>7>, **J\rV9 

7x-;i/^DD£/vX /v*£/;i/hy^* 

[0 0 3 8] $£lC, ±fB5$ (III)*, M' ^7- 
* (e ) LTte, «*.tf > 'J 

10 ^D 'J K, *J-jx.z.jb>fj\r?—*pk>V% u y K, :/f- 
;i/>!f;i/-7n>7A h y ^ n y K, ra&ibWi/v-^A&i:* 
#We>*i5$£>ic, 5£ (in)*, m' #y>flt?®tfl 
( e ) bx it, mMisxut y yu if # 

[0039] *»B»CfeV\T, (e)^ilL- 

T, TIBsS (IV) T*S*i*x^T-;uat *fcttTIB 

(v) T*3tt**/i/#x;i^&^*K^;e*rtR 

R4 n M' (-R5 -COOR6 ) 4 _ n . . . (IV) 
20 R4 n M' (-R5 -COR6 ) 4 _ n • • .. (V) 
(**;*, R4 ~r5 ttH-sfeiiiWsy, j^Ki~2 
0©^M-f %Stimtt&?$&.. R 6 li^g5Cl~2 0 
©K^M^-Sr^tf^bTK^ST-fey, «tc?!j;y7Kx;b 
mt. tc «x^^;i^$;^T*V \T t> J: < M' «^XM 

(t»ay nl*0~3©$gl8r£&-5., ) 

i tv 6> O ( e ) . GM,0$l&X'Wm LTfeiV^ 

[0 0 4 0] ^yv-©fS145|5SSilSlSS-es (f ) /\ 
ru9I*\/yit-&mt. TIB^ (VI) TSSl^ti&flBi 
30 £*'t£'fbl^T*&'So 

Y = C = Z^- • • (VI) 

(^*, Yitmm^.mmm*. rymmtttzm 
x&z, ) 

Z.ZX\ (f ) ^©e>^, .Y Z^M^M 

y, Ytf^ymm*. zp^xvpfroms* 
L^b^e>, (f) itifecMifl*^*)* 

[0 0 4 1] 3.©e>t>, ^-rMb^feilLTl*, ma 
ifMfX 7fi^f>, 7i-MfX h;w 

50 te, MAlix^U^^^xX /f;W<rfX 7 



(8) 



13 



V2/7*-K 2, 4-h'J k^iMVi^:*— k 
2, 6-M>l/^S?-fyS/7"^- K 

tM v 5/7"*-- k *y >i u y * * >f ^<d y7i-;w 
#>s?-fvs/7^— K ^**^^u>s;-fys/7^— 

tt. WAti7i-;W'f VV7±- k 2, 4-hU 

u^s^^yj/7-*-- K 's^rtf^i/s/s^awy 

N, N' -xf;i/AM^5 F^ifAWtns. 

[0 0 4 2] JKUV-CD?gtt?f3BfcSf5a-e6 (g) ^ 
rD3*i^H TIB^ (VII) T«atl6«Bft 

[0 04 3] 
Mb 8] 



c — c 

\ / 

Y 



(VII) 



[0044] y i*. mm&. f-vms^t 20 
3 :it% (g) &a-©e>*>, m^iiY' t>\ w&m&D 

Wr0t. ±tf*i/ib&&re&v: x^ 
l/>^>gpg#T*&y, -f*"7lK-?-<2#€r, ^>f9> 
-fb-^T'^So HT\ x^Mb-^feil LTBU «*. 

3:7K^Mb5^^A3&if*^^e>ns. 

kW^X N-7i-MfUW5X N- (/3- 30 

[0 0 4 5] 3tfyv-<DfStt^££jfo£-&& (h) A 
nVyiteVi/T)tt£mt* TIE5S (v 1 1 1) Tf* 

atifc^fctf+fc-fb^flTCfc*. 

-N = C-XJS6« • • (VIII) 
I 

(h) jsutfy^ \>is7;ib£®izi>x& WtM2 40 
-7^y-6-^DDtru^>> 2, s-^vo^try 

4-^DD-2-7i-WWJ>, 2, 4, 
5- bVzfU^ S*V-/U 3, 6-^^DD-4- 

try 3, 4, 

4-7?;-6-^Dn-2-^;i/j!)^h^'J$i/* 

2-7^ y-4 -^nn- 6-^^-;i/f u 
-2, 4-s?>i h*s/tfy§s?>, 2-^Dnt:ysy 

X 2, 4-i>"^DD-6-^f-;bfcfU$i>"X 4, 6 

W-Jlfr*) tfU^i>'X 2, 4, 50 
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5, 6-xh5*nntfy Si>'x 2, 4, 
nntf'j5J?>, 2-7^y-6-^PDtfvt>'x 
2, B-s?*nn£9S>:/, 2, 4-tfx Oa*;^ 

*) -6-^DD-l, 3, 5-hU7S/'X 2, 4, 

6-hU^nn-i, 3, 5-MJ7i», 2-^d^ 

;k z-^pn'^^^v'-M^tffe^. 
[0046] iKuv-ojge^iBtiBasa-tts (i) a 
^jK>m. Bfc'NDy^fbfli x*x;Wb£% ^x* 



^;wb^*&»««teMfcti, tib^ (viv) 



(X 



R? - (COOH) B 

R8 (COX) n 

R9 - (COO-RlO) 

RH-OCOO-R12 

Rl3- (COOCO-R14) B 

[0 04 7] 

lit 9) 



CO 



(VIV) 
(X) 
(XI) 
(XII) 
(XII I) 



(X I V) 



[0 0 4 8] Gftfr. R 7 ~R 15 te|i?-3;fe«Jlfcy, 
l~50 ®08NK?fc-frtrjMb*jR£. Xl*/\D 
tf>m*> ml* 1 ~ 5 O^0CT'*>5o ) 

(i) dBhD^fc, 5£ (VIV) 
jK>*ilbTtt._ «Al«m *-?7y>Bfc 7^> 

st. vwfi gcftm. 7*yw*. **7*y;i> 

yhife trn^Uyhafc. *UvMfc jtfy**7*y 
;i»x^^-Mb^**fettsKy 7* y ;i*fb£*©£» 

[0049] 5$ (x) T*mznz>m\o>f>im£LT 

>S^D'JK, -fv7*>ift*ay R ;a-**>®?*n 
'JR 7*y/W**n'JR £SMI^PUh\ *-r7 

vymva y R 7 * d y R v w □ y 
R myvi^oyp, 3-?<b7-fe^;k a^b^ 
i/vMVk 7^-fb7-fef-;k 7yft'O^MW 

[0 0 5 0] 5* (XI) T*mZtlZ>3LX'rMtG®£ b 
Ttt. «*.tfBil&x^;u X-r7'J>ifx^;K 
>Sft>'x^;k vl/-f>g{^x^;k 5ScA*»^^;k 
7tJ"J;i^fx^;k ^*7^y;i^xf-;K 
x^;k x ^;k h y ^ y y h^E h 'J 7" 

^;k trn^ y ^ h»fh7t?f-;i/, ^ y «y hif/\^r 
•yx^;k »»7xx;k iRV**n,**9V 1/-K 
jj<y x^;i/7^ y k- jKU >f V7*f;i/7^ y u- h 
ftifjW. * (XI I) t^^tiS^Sfx^xMb 
^©iiLTtt, «IA«^ifi?^^;k ^®t>-x^-;k ^ 



(9) 



11- 35633 
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•Tu&rm $&MVW68t> *l*-fVlfWfc. Mfr^ 
zf*>Wt. I*M MVr46mfol£<D& (XI 

1 1) T°&znz>ft3f$0mMfcw^ 

v w ym&&e<fc& £©5£ (xiv) T-mstia^ 
to o 5 1 ] ( i ) f&frizmmt&faiz. *a io 

\z, m«x-x;pa> 3 «7 § ^ aft £r©#7n h > 
tt©KS£^t?fc©T'2DoT%$Efcfc^. 

(i) liiitWSItt &£V^2 

StUi&a'^L'TfflV^^il^TgS. SfetC, (i) 

7U-©7;i/3-^3i. 7x,/-;i/g-&-gttft; 

(i) Jfc&tt. ^!S : fe;L<li3tie)0'ft:-^©2atU: 
©*g-&Wt*&oT%)«fcV\, £6>K, 7>J-CD7;i/n-;i/ 

X. 7xy-AK&-^b^*5RW*i:UT*iDt>© 20 

[0 0 5 2] tfV^-(Dffi&iol&£5J&2 J &2> (J) # 
;i/*>g?©&«i£li, TAE5$ (XV) ~ (XVI I) T* 

R", M* (OCOR") ,-, • • • (XV) 
R", M* (OCO-R"-COOR")4-i 

• • • (XVI) 



[0 0 5 3] 

Hbi 0] 



(XV 1 I ) 



30 



[0 0 5 4] (5£(fc R^R&ltm-tltltmiV. 

3 0)Sggrc*&-g>. ) 

[0 0 5 5] ddT% ( j ) $#©?*>. ±fE5£ (X 40 

v) -emztizit&mt vxit. MA.&hV7x.-)w 

HU7x-;v^X-2-x^-;i//\dr-y-r- 
-K h ij7x-;WXt7f - k h'j7i^X 
7-fe-r- k ' hU:7x-/l,;*X7*Ul/-K hU-n 
-7^/WWC5tfl/-K hU-n-7 , ^;i/7.X-2- 
x^l/^-y-f— h, h U - n -y^-JlT.X-Ty'r- 
k hU-n-^l/^XT-fe-r-K M-n-7^ 
;i/7.X7* U U- k h U - 1 -zf^AxX^uly- 
k hy-t-73yi/*X-2-x^i/^3r-y--f-k 
h y - 1 -y?;^xt7f- k hy-t-T^* 50 



X7-fe-r-K hU-t-7^;i/^X7^y 1/-K h 
'J >f y7*;t>*X5 7U-K MM y 7f-;i/*X- 2 
-x^yw^iJ-r- k MM y 7fyb*X77-r- 
k MMy73yi/xX7iz-r-k MMy7*7i/* 

JC7*Ul/-k M.M V7n£JI/XX5tfl/-k h 
y^v7D^;i/7.X-2-x^;i//\ap-9-7 1 -K MM 
y 7o tf^x^-r- k h y -f y 7n tf;i/*X7iz 
x-k h'My7D^;^X7^y 1/-K MM* 
S//I/XX99 U- k h 'J ^tyi/^X- 2 -x^;bA. 
*-y-r-K MM^>;i/*X7-feT-- k MM^> 
;i/*X72y U-k bV*99-fraX9V\/-h, b 
y**^;i/*X-2-x^>l/^tf-r-k bV*9? 
frxXI-^r-K bVyW^JVXXT-tT—K bV 
iti;^ft7sX7i> x )\y-b, hy-2-x^;i//\^-j/;i/ 

XX=7 7U-K h 'J - 2 -x^U'S^/UXX- 2 - 
x^yi/^-y-r- k h y - 2 -x&n>y\*r ^XXt 
7f--.K MM2-x^;w\dfi/;b;*X7-te-r-k 
MM 2 -x^;i//\^f t/;i/^X7^ y U- k h y Xf- 

ry^x^u-k MM-r7 y;i/*x- 2- x*- 

;b^dp-y-r-K h U 7 'J Jl>xXjhy?— k MJ 
X-r-7 'J ;WX7tr- k h 'J *-r7 'J ftXX79 V 
U-K M'0{>/l/*X9tfl/-K MM>S^* 
X-2-x^;i//\^-9-^-K HM>^Xt7f 

- k hy^>i>>X^C7-fe7 1 -h, hM>^X 
7#yu-k y7i-;WXy77l/-K y'7i- 
;i/XX- 2 -x^;i//\^r-9-T— k y7i-MX^ 

f7u-K j?7i-;wx*;t7f-K y?!-* 

^Xy?tf-K J?7i-;i/XX^7^JP-h; 

- n --X^ft-^XVy 7 U- k if- n-X^)VXXif 

- 2 -x-J-A/^r^-y— k f>'~ n -•X^-ftT.XVX'f 

riz-b. v-T\-7~ i j-j\,7sXV-r-77—b, v-n- 
■Xf-ft-xxvy^T— k v—n-°f+j\tjs , x*jy9y 
i/-b. y-t-7"fwxy57i/-K ^-t-7 
3";i/*xs>'- 2 -x^;i/^s3r-y-^- 1 -7^;v 

^X^-r7l^-h, ^-t-7f L ;i/^X^75 i - 

s;-t-73yi>*x^7iz-T--k i>'-t-75 L ;i' 

XXV7V 'J U- t^W VXf-frXXVv <7 U- k 
t>V VXfWXi?- 2 -x^/v^r-b-r- k i>W V 
X^-ftxX^Xv-7 U- k Vf^-ftXXV-^77- 

-k ^-fy7^;^xt?7-fe5 L -h, sMyy^ybx 

X^7^ y I/- £M y 7n tf;i/xXi?5 ^ I/- k 
y>f y 7d t^X-,2 -x^;i//\dp-»-r- k VA V 
zfu VfrxXV Xx7 U- h, ^ y 7d a/vxxvi- 
7f— b, *MVXU\in/XXV7^7—b. VAVX 

u &\,xxp7v y >, y^wi/axy? 9 

h, i»s^t/;i/^X^-2-x5 L ;b^-y-x-h, 
^ri/;i/7.X^-r7^- ^^f i/^X^^x- 
h, if^i/)\/XX^7-tf— K V^i/ftXXV7 
9 y l/- k S?- 2 -x^;i/A^pi/;i/^xy5 *) V- 

b. if- 2 -X.3-)V\2ri/)lXX- 2 -X^;i//sdf-tJ-x 
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-k V-2-^)\y^i/)^XV7.7-7\/-Y. V 

- 2 -xfM^f^xX^t7f- k V- 2 -xfr 
;W\^>;i>*X^7iz-r- k £>- 2-x3\>wv*$/;i/ 
*3CS?7*Ul/-K ^fr*?\>1/XXS?5'71/-k y 
-XVf-frKXV- 2 -x^i/^ap-y-r- k *yt9*f-1\f 
xXVx^^-Y. y*^f;WXyt7r-h, t> 
^•^f;WXy7tr- k &*9?fr*Xi}79 U 1/ 

X£?- 2 -x^;i//\^F-9-x- k i?Xf7 U frXXVx 
f7b-K ^f7'J;i/XX^t7f- k ^7f7 

y ;wxy7tf- k y^f7 u ;wxi?7 * y u- 

k 9'<Z/&fl/7>X*?9Vl/-K ^>»WX^- 
2 -x^;i//\dp-y-r- k i?/<>yMXyxf7 v- 
k y/O^XW-J^-K Vrt&VfrJ&W 
•fe-r— k S^Xr^i/xXt^y U-k 7i-M 
Xhy97b-k 7i-;V7>XKU-2-xf;i//\^ 
•y-r— K 7i-^XhUt7r-h, 7i~;wX 
hUT-fe-^-K 7ix;i/^XhU7^U 1/-K n- 
^^XhU^^U-K n-^5 L ;i/^XhU-2- 
x^;i//\*-tf-r- k n--7?fl,xXhV1-7 J r-K 
n - 7"f^X N U 7iZ-x— k n -X^J^XX YV7 
t-Xf-frxXYV^VU-K t-7* 
A7xXh'J-2-if;iAaFtf-K t-T^/wwC 
MJ-j-^f-k t-7"f-;^XhV7-fer-K t- 
7f^X h <J 7* 'J U- k -f VX*f-)\sXX Y 'J57 
U- k >f VXfWX h U - 2 -x^;i//\^-9-5=— 

U7tf-K >TV^;i/XXb'J7^U U-h, -fv 
7Dbf;i/^Xh'J7 7l/-K >ry7at?;i/;*Xhy- 
2-x^;w\3f-y--r-k -CV^otr;i/^XhU^7'5 : - 

- k >rv7"Dtf;i/XXhU7-fe-r-k -fy7at^;b 

^.xhUT^y u-k 'v*£/;i/*xM5'7i/-k 

^i/;i/^X h U - 2 -x^;W\3MJ-r— k 
XXYV±Xt-Y. ^S/^XhUT-fe-r-k ^ 
^ri/^Xh'JT^U 1/-K tf^^Xhy^Sl*' 
-k *^fWXh 'J - 2 -if M^- k * 
9*)\/XXYV1-?t-Y. *9*)\>XXYV7*. : r- 

k X97-JVXX Y U 79 'J U— k 2-x^;wv*j> 
^XkJ^U-k 2-x^-;i//\#i/;i/^Xh>J- 

2 -X^;i//\^r-y-T— k 2 -X^^^ri/^X h U 

1- x-f— k 2-x^;p/\^i/;i/xXhU7i2-r-h, 

2- x^/\^i/;i/7.XhU7i"J U- k ^f7U;i/ 
XXMJ^tfV-k 7f7'J;i/^Xh'J-2-xf;i/ 
^ihr-k ^.x7y;i/^XhU^7T— k 

y ;b^x h y 7-fer— k xt-7 y ^xx h y 7 * y u 

-k '0^;i/XXh>J5'7^-k 'O^l/XXh'J 

- 2 -x^;w\3f -tf-r- k ^>i/>^Xhy-^7f u - 

k <^;u*Xk;7-fe-r-k *ypA'XXbV7 

[0 0 5 6] ife, ±IB^ (XV I) T'^StlS^^fe 



(10) 1 1 ~ 3 5 6 3 3 

£ l/Ctt, iil07xx;i/7,X^7^f;b7U- k 
S?7xx;i,;*Xl^X- 2 -x?S>i//\3f-y-r- k S>7x 
x^xtr^pj-^^^vu- k i?7ix;wxm 
**7l/Tl/-k ^7xx;i/^Xbf^^>^Vb , 7t'- 

k e;-n-7f;i/*x^7.*^;i/vb-k t>*-n- 
7?- ;iaXtr*- 2 -x^;i//\*-y--r- k y- n-7 
f;i/^x^A^-^^;i/v i/- k n - T^xx^ 
*/<ys;;i/?l/-k it-t-Xf-JixXXxtm-? 
l/-k V- 1 -X^;i/^XtTx- 2 -x^/vJf-y-r 
10 -k y-t-X^i/XXbr^tf^f^n/viz-k 
t -7* A/XXlf ^^<>S?/U7 I/- k tM vx?-)ix 
xtr* * u- k y 7* mx^ - 2 - x 

3yw\*-b-r- k ^-f V-f*hX%yZX'*9*JV** 1/ 

- k *My7f ;K*x^*^>s;;i/vi/-k £My 
7ntf;i/^x^^^;i/vL/- h, y-f y7Ptf;u^X 
tr^.- 2 -x^-;b/s^T-- h, i?-f y 7n tf;i/^Xtf 
^9f- ;i/v u- h, y>f y 7a if;b^xtfx / <>^ 
vi/- ^dp^i/XXtr^^^^viz-k 
2/;i/^xtf^.- 2 -x^;b/\^r7^- V^yrvx 

20 xtr^^^;i/vi/- k i?^ari/;i/^xt^7>^y^;i/ 

71/-K V-Z-^A^i/^X^^f-^ly 

- k 2 -x-^;b/\dp>>;i/^xtr^- 2 -x^;i//\ 
^7x-h, y-2-x^;i//\#S/;i/^X^*^^;i/ 

v v- h, t?- 2 -x^;i//\^f s/;i/^xtr^./<y ^y;i/v 
i/-k ^^^;i/^Xbr^.^^;i/vi/-h, 
;i/xxtrx- 2 -i^yi/^-y-?-- ^{'mx 
br^^^;i/vu— k yt^f^x^'O^i/T 
i/-b> ^x5 L 7y;i/^xtf^.^^-;i/vi/-h, 
7 y ;pxx^- 2 -xgyi/^-y-^- h, *?xt-7V 
30 ;i/^Xb^x*^^;i/vy-h, s?^5 ! -7y;^Xbr^^ 
>Wi/7i/-h, y^yV)vxx\fx^;v7^-b. 
>yK>>y>xxtf^- 2 -x^;i//\^-y-x- 
*j)\,xx\±x-*93-)v?v- v. y^yitfyxXMx* 

y*J)V?\;-b* i>7xx;i/^xt^7.^f ;i/7i>*f— 
^7xx;i/^xtf>(.-2-x^;b/\dfy-^-h % ^~ 

7xx;pxXtfX##-?-;b72*r-- h, t>7xx;i/xX 
^x^yy;i/7y5=— h, V-n-zff-^xX^x^f- 
j\syvf~v* ^-n-7^;i/^xt:^-2-x^;i/^ 
=^7^- h, y- n-7f ;i/^xtr^^-^^;i/7^- 
40 y-n-75 L ;i/xxtr7>^>^;i/7^T— k V- 
t -7f-;i/xxtr^^^;i/7^'x- h, v- 1 -7f ;i/ 
xxtTTv- 2 -x^;i//\^f-y-r- h, >y- 1 —x*?)i>x 
x\zx*9*)\>7V7—y. y-t—ff-frxxyzx* 
yvjvr&r- h, y>f y7f L ;i/^x^^7 c ;u7^x 

- k i>W y7f ;uxxtrx- 2 -x^;b/\^-y-r- 

•Xf-^XX^X^yV^VT— 

x^^^7^-r- k *J4 y 7a tr^xtf^- 2 

-x^;i//\dr-y-r- y-f y7a tf;b^X^^^^ 
50 ;b7^-h, y-fy7atf;i/^x^7N^yt?;i/7^ 



(11) 
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- K if^i/JlxXVztWTitf— k V\*ci/ 
;i/7>X^-2-x^;i//\^r-y-^- k */V\3f>>;b*X 
\£7>**J\S7Vf— k i?'\*ri/;\/XX\lX'<>Pfr7 
Vt— k V- 2 -x^;i//\^ri/;i/^X^^f-;i/7 £>' 
■f— k ^-2-x5 L ;i/^^S/;b^xtr7.-2-x^;i/ 

^^■y-r- K i>'~ 2 -x^i/^f^Xtr*;*^ 
;i/T^-r— k s?- 2 -xf-;i//\^>>;i/^xtf^/<>i; 
JVTVf— k i*t9*A/*X\£x*m7V J ?~ k 
y**f-^X^- 2 -x^;b^3p-y-x- k 5?** 
^/U*X.*£V*"** , Jl'75>5 t "" k ^^^Xtf* 10 

•x-k ^T-7'j;^x^-2-xf-A"\^f-y-7 1 - 
k s;*^7U/i/*xi£x***-;i/7i?f- k yxr 
7 u frxx^xsopjir Vt— k s?^>y^xtf 

***7l/7S?5r-k y'O^Xto-g-if* 

^>s?;i/^xtr^3i-^^;i/7S?-5=— 

[0 0 5 7] <*e>ic ±je* (xvn) -cua^ft 
£4fe UTtt, i-;wX7 1/- k n 20 

-yf^Xvl/- k. 2?- 1 -ztf-frXX* V- k 

sm vyf^xv i/— k jm* vxd t^i^xy u- 

k SJa.*5//W*XVI/-K ^-2-x5 L ;i/A^ri/;i/ 

XT^f-K i?-n-X^^X7^-k $>-t 
-X5=-;i/^.X7i/'^- k ^y^fWX7i^f- 
k 5MVXntf/l/;*X7S*T— k ^dp^;i/^xy 
T-fef— k y- 2 -if ;i/A^WWX7yf - k 
&*9f-JUXX7&?—K VX7"7VhXX7V7— 30 
k i J^yV)^X7V ; r- HfciftfPtf&ftS. VLk 
<D (e) ~ (J) &&<?>it&8!> (OT.rgCt^Jj il^VN 

e>) au lffl^fiT'^OT-r-s^i:^, sbsufcuaeu: 

[0 0 5 8) ZZX\ ±IB (a)'«t5lpJffl 
^Mfili, *E;WfcT, 0. 0 1-2 0 0, #*L<« 

0. i~i5 0T**>y, 0. 0 i?i^!ire«u a&©jt47 

SMfcWft3lS*vr, 2 0 0£®;iT£!fflLT4j, 

om&MMM. + l 6 0 TCJ^Tv «F* k< I*- 3 0TC~ 

+ 13 o"c©-iaaT% jjbpf^ 0. , 1 ~ i' own. #f 

[00 59] ga^gfS^TLfe© 

ssttawciajL ^at;x>^^*©isifcd3ws^ 

[0 0 6 0] #««KJ:yft&;h*#«S?x:/#fi£tt 
14, d©fil=rt**:, #33lT% 4fettffiCD£/»=rAfcL< 50 



#Ffg3p i i - 3 5 6 3 3 

20 

li5c^^AiiXU> KUTU-£U ifcRKilfc&T, Xn 

;k KA>k ms&u *oMV>£ 

felffl^^Mm inxtt. 

ftft^SBR, $Kft&SBR. /K'J^VXUX EP 
(D) M, Xf-;i/=Lk tKSsBR, *8xSBRKXU> 

[00 6 1] 

[0 0 6 2] A---||!ig-,(MLi+4 , lOO'Cy 

(S/^-l. 4 -ftg-g^pfi, ^x;b-i, 2 

-^r^B ) 

aa^^gg (mw) fcgpma»?jt <Mn) z<d& 

(M\yXMn) 
^V- (tt) HLC-8 1 20GPC5:fflVV 

*7A;*V- m) m> *7AGMHHXL 

[00 6 3] 

J IS K63.0 llC^oT?fl9^Lfe 0 

^>nyx?m £»m«iiNifcj§K 5o-cT^ii 

T.'JyXJt6 0%, ^TT«Lfe„ 
[0 0 6 4] *SWi©«^#S:ffl^T,' TfiK^^Bte 

ofe„ 1 4 5^T-sasi^ra, xbxM^ot. '"" 



BB^g .(») 

tKUv- 5 0 . 

35*RdTA 5 0*' 

ISAF^-^>X9y^ 5 0 
3B63|i 3 
7.-r7U>© 2 
^bR5±^J(*l) 1 

tmismi (*2) o. 8 

-f*«> 1. 5 



*D n— <vXatr;i/-N' -7i-;i/-p-7i- 
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* 2) N-i/^D^drt/;i/-2-/Ol/^T^;b7.;i/7 
x>7S K 
[0 0 6 5] MMl 

f-v*T» " t/*nMftf>2. 4kg, 1, 
x>3 0 0g£ttiM/£„ ClftblC, »6d»l5«>^* 
>gf*^"^A (0. 0 9mmol) Oi/ V W^+yyfe 
& tW/rjVttty (2. 7mmol) ©h;i/X> 

7K^b^V^;i/7;i/^-'>A (4. 7mmo 10 

i) n*rm&it*4m>i'9u'\ttvmgL (o. o 

9mmol) £*;*S;A©5tefi<Dl, 3-^>^x> 
£ 5 Ott 3 O^Sf&^S-Sfeftt^&ttii*, 5 0 
■CT'3 0 &fflm& m^tz. 
[0 0 6 6] 1^7t. 2, .l-tt-i—ffh-v 
-V UV^l/O. 3 g £-£tf* # J -Mgfct&Ss&PU 

m^flfih«.'' v v v xytfiz*. Obmmku 

l i 0"C©a-;i/T*f9iU . z:cDJi-£# 

<Z>ttfttt2.9 0g', A-x-5teS (MLi+4 100 

X:) li4 4s 4-i^tfili9 7'.. 1 0%, 20 

1, 2-Vf-;UBr^fWB*l. 2%, Mw/Mnte2. 

[00 6 7] ^(it#J2 
HSfe^J 1 1?, ?)\>7JittVy0Mb\i& £ 4 . . 5 mm 

o i \ztt*.t=jm\t* m&mi L^m^^mx-m^^ 
mmmw^^m. 1 \zm-t. 

[0 0 6 8] MM 3 
mfe$llT?, ^^l/T^^VCD^bPa^Q. Omm 

o i m&mi tmifi<D%&vm&#z 30 

m<mmm&%&&. 1 tc^-r. 

[0 0 6 9] §ld&0!|4 ■ 
lafeWlTf. ESft-ffXr-f 0. 1 8mmo 1 

©*ttlWi|iS»S:*lCaVr. 

[0 0 7 0] jU6#J5 
fl|j[S0>J 1 T\ eSS-ffc-ir-f SgCD^rflllfiS: 0 . 4 5 mm o 1 
K.tt?Ltdm& mm 1 £ IU#C0*?ST-fi-^* &4§ 40 

[0071] mmme 

[0 0 7 2] £ttffl7 
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mmmzmuzTftt. 
[0073] mms 

fornix mm^^m^v^^j^uui/^yK 
[0074] mm* 

m&l 1 x\. mrnvr^mZM-frV? □ a y^yizft 
[0 0 7 5] m&Mi 0 

[0 0 7 6] gd&flll 1 
[0 0 7 7] mfcMl 2 

££09 1 X\ V2!kik>Tj mz^l-fr h U * a a >>5 Mc 
[6'0 7 8] SfeStWl 3 

[0 0 7 9] HSgMl 4 

[0 0 8 0]..Ht6Hl 5 ; • 

[0 0 8 2] J±^J2 
HSfe^J 1 X\ **fr7))rt*rVyZ®mLtefrvt=.)M 

it, mmi £®&<z>j}&x<m$ftmtz. 
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£gt2tCjjVf. 
[0 0 8 3] J±${0!|3 

[0 0 8 4] wmu 

y wz$3ZLt=.m-\i~ mwn tm^^mvm^ 10 

[0 0 8 5] JtWJ5 

1 x% ea&fb-ir/rfJiS: t a y Kfcgos 

fwsm^2tc^-r 0 

[0 0 8 6] itWJ6 

y i?x>rfAB ROD CD*D»I4S:^ 2 1:31% 20 
[0 0 8 7] HSbMI 6 

^VSTF, ^^D^it>2.'5kg, 1,'3-^#J? 
x>3 0 0g£tt&Ay£. Z^IC, &6>*>Utt>*^* 
>St*:fri*A (0. 0 9mmol) *&Mz.*y>7 D'V* 
*:y8BK. ^^;i/r;i^E^> (2. 7mmol) 

;i/x>im *jWb5My^;i/7/i>$-9A (5. 2 

mrao 1) ©^t^SSgitfEiaft-ir^I (0. 0 
9mmol) <D*s>7U'\*Vy%m.*m£iL. 

<D5ime>i, z-zrzyaiyhi 5ict-3 o#I3LE£ 30 

»Si*fc«S$:ffii^ 5 0,TCT? 3.03f«am^fcf?o 
fc. ' 

[0 0 8 8] #uc, z. <DM£?m.(DW% £ 5 0 "c 

^;V7,X h U ? □ 'J K (3.6mmol) tf>S/? 
□ ^1*>?§$i£8S&nU 3 O^ISlSrSU 

2, 4-^-t-^;b-p-i'l/V/-;i/ i l. 5g£-£ 

Uyt:>^fcJ:yBB8iEU 1 1 0^Ctf>O-;i/T*$9SI 
U ^(DS-^©A-X-!|ttS (ML 

1+4, 10 01C) t*4 5, >>*-l, 4 -^-£^41*9 40 
6. 9%, 1, 2-lf=.;H|£££Attl. 2%, Mw/ 

^2lc^-Tc 



1- 3 5 633 

24 

[0 0 8 9] £85091 7 
mm 1 6 T*, U *V-vV 94 ^ffl^7i- 

> * y *M y s/7-*-- h ctt*. fcjjiW*. g&pj 1 

-r. 

[0 0 9 0] £f&0!|l 8 

tzmsftcDimzfttir btzmkis&xmmmowmm 
[oo9i] mmi 9 

[0 0 9 2] mMi2 0 

mmi 6t% sEffiWft2,; 4, 6-hy^ua-i, 
3, 5 - h y T^i/fc-fw.fejeiW4." mm 1 6 £n# 

[0 0 9 3] IQ6M2 1 . * • ^ ; 

u- McfW-^&, &$0g i 6 fcra»©*iST?s^ 
[0094] mmmi~6iL ~tmmi~3izttu m 

fi¥*H^S (Mw) tWmfrHk (Mn) fc©Jfc 
(Mw/Mn) *VJnS<, jMMfcDflfefljB^ £89IH£ 
fc^OWWfittaWLhU (a) (b) , (c) £<k 
(d) J^WifeSItjilWS. J£$*0!) 

4 ~5 y, ^^i/T^^-y-^offifflfi^ra ct&^x- 

=fe, *fil«©^* , Mw/Mn*':/jN$<, 

,%«vc* y v *.? »7n>**-?y<Dm%&%:imx*% 

6~2 ij:y, m$m7mz. xv?-0ffl&$n 
MT«t5 z mz «k y, SJSSWife «ktm*R 

[00 9 5] 

[SI] 
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[0 0 9 7] * 1 ) fifi^^ft (Mw) 
^•ft (Mn) t<Dft 

* 2) itWJ6 ft 1 0 OfcU SMifcttfcSWf 
*3) TpJE®jKU^*s;x>=fA CB*^ia=rA («0 
8S, BR01) 



* 4 ) iK U * U ? £ # -f y 7 a: * y iSJ V £/ 

* 5) a*l/>3|-*2/K 

*6) 2, 4, 6-hU^aa-l, 3, 5-MJ7S> 
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[oo98] mm^mzm* mv^y&mitftawmii&t l 



